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Abstract : The MPPT (Maximum Power Point Tracking) techniques are employed in photovoltaic (PV) systems
to maximize the PV array output power which depends on solar irradiance and temperature. The dynamic MPPT
performance under varying irradiance conditions affects the impact on overall PV system performance. This paper
presents the improved MPPT algorithm by the simulation comparison with other algorithms. The simulation
models are made by the Matlab & Simulink. The result of simulation, the dynamic MPPT efficiency of proposed
algorithm is higher than the other algorithms.
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EN50530 Al 7159 tholuhe] MPPT &&
ANEL A Bis dHie] MPPT &5 ¥
Zbet? AE BAzAL REAFZA(STC
: Standard Test condition)®] YALHEF F7<1
1,000 W/m's Alel g tf7] A& A5(AM) 1.5,
7% &% 25 Cx7A Age” ? Table 1
3} 2= EN5053001 4 A 8-3H= theolvie] MPPT
e At ZE ko)t

18

Table 1 Dynamic MPPT(Insolation range : 30 - 100 %)

From-to Delta Waiting
time setting
W/m' W/m' s
300-1 000 | 700 300
# Slope Ramp | Dwell | Ramp | Dwell Duration
W/m/ UP time DN time
Number & s s s s s
10 10 70 10 70 10 1 900
10 14 50 10 50 10 1 500
10 20 35 10 35 10 1 200
10 30 23 10 23 10 967
10 50 14 10 14 10 780
10 100 7 10 7 10 640

Table 2 Dynamic MPPT(Insolation range : 10 — 50 %)

From-to | Delta Waiting
time setting
W/m' W/m* s
100-500 400 300
# Slope | Ramp | Dwell | Ramp | Dwell Duration
UpP time DN time
Number | W/m'/s s s s s s
2 05 800 10 800 10 3 540
2 1 400 10 400 10 1 940
3 2 200 10 200 10 1 560
4 3 133 10 133 10 1 447
6 5 80 10 80 10 1 380
8 7 57 10 57 10 1374
10 10 40 10 40 10 1 300
10 14 29 10 29 10 1071
10 20 20 10 20 10 900
10 30 13 10 13 10 767
10 50 8 10 8 10 660
Equivalent normalised irradiance
A
Gsrc
titotsta n rep(—)_t_it_i(_){\_s___
100 % 1
| I
'\ 1
Initial setup time - 1
1
\ 1
=
30 % L
¢ Shape: e.q.12X (15/5H/15/5L) _  _
>

Fig. 1 Test sequence for variation between medium

and high insolation
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Equivalent normalised irradiance

A
GSTC
titotats n repetitions
50 % 1
\ 1
" I
Initial setup time - I
> 1
| !
=1
10 % L
¢ Shape: e.q.12X (15/5H/15/5L) _  _

Fig. 2 Test sequence for variation between small and
medium insolation
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Insolation(W/m®)

0

Fig. 3 The dynamic test insolation profile
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3.1 P&O &3 +F
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160 k — 1 : previous operationg point
140

120 4
100 +

Power(P)
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Fig. 5 The characteristic of P&O MPPT
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Table 3 The characteristic of P&O MPPT

V0V~ 0,7k~ 2),V(k= 3,100, Ik- 1), a0, | |av<o
A= V0~ Vik- 1),V =V (k- 1) -V(k-2), >0, | [avi<o
V2 = V(k-2) - Vik-3),P0) = V(K)- 1K), ) )
e av2>0| |drz<o

3.2 Adste dnYPF

Fig 6& dAbgo] 57k wef P-V S4d&
tehdth 2719 MPPT 524 @< 142}
I 7k @k MPPT §432 27 918 7]
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Fig. 6 P-V characteristics Curve for algorithms under
increasing insolation
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case voltage state power state result
1 Vi’f) ~ V(g_l) Plk)>Pk—1) | + AV
- Yes
V(k) > V(k—1) _ _
2 B — F P(k) < P(k—1) AV
3 VIR < VIE=D | py s pe-1) | - AV
G — H
V(k) < V(k—1) ) .
4 c D Pk) <P(k—1) | + AV

(k)-P(k-1)=0

Vyep = Vrep = AV V,e,:v,e,—Av| V,E/:V,BIJrAVH AV |

. i i ¥ ¥

Fig. 7 The proposed P&O MPPT Algorithm
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Table 4 The static Characteristics of solar module H AJEYolAL P&O g &y Aletst=
AW A (p,,, ) 250 W darglsol el AlojF71H MPPT &-&el
MPP %8} (v,,) 3030 V el HAE AAEG Fig. 128 71E
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A e T B 7l A P&O LarE]ES MPPT WHaks
7 L AR 2Ee wupggo R Aol oY
% : g T e ® * © L, Alersles g Ee AoF717F 01xd
Fig. 8 P-V characteristics curve of PV in accordance with W] A] 7] ¢l o] WFAI ] x| uk o] Ab#| o]l A 9wt
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I WE e AtugEe olaAe At
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T e g, P T e o amAsl Al Fo)e] dial AT AR ol Al
Fig. 9 1=V characteristics curve of PV in accordance with < z,:s 3]’93\‘:}.
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52 AoF78 54 24
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ol AEHoR 45 Ei Fashs Pt
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F71= 05204 3274 BFstAl AHEET g g Wolx= A9} wAls)
= T 2
PV simulator @‘7

Fig. 10 The P&0O MPPT model
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Fig. 11 The proposed P&O MPPT model
39 T
301 -
= sl -
@
&5
S 201 -
>
—P&0O
151 —— Proposed P&O ||
‘ | | —lIdeal
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Fig. 12 The result of simulation for Algorithms ( Control Period : 0.1 Sec)
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Fig. 13 The detailed graph about Fig. 12 (A)
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Fig. 14 The result of simulation in accordance with control period by P&O Algorithm.
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35
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Control Period : 1 Sec
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| | I(‘ieal
100 0.5 1 1.5 2 25
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Fig. 15 The result of simulation in accordance with control period by Proposed P&O Algorithm.
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